A new model of hepatitis B virus reinfection: liver transplantation in the woodchuck1.
Reinfection of liver grafts with hepatitis B virus (HBV) is a pertinent problem in clinical liver transplantation, requiring the development of new treatment strategies. However, no animal model is currently available to study the course and mechanism of hepatitis B reinfection. This was the reason to establish the technique of liver transplantation in the woodchuck, which is a widely used animal model for HBV infection. For the reinfection study, woodchuck hepatitis virus (WHV)-negative animals were selected as donors, whereas chronic carriers served as recipients (n=3). Immunosuppression consisted of cyclosporine in a daily dose of 5 mg/kg. Blood and liver samples were obtained before and 8 hr, 3 weeks, and 10 weeks after transplantation. Virological markers included serological testing for WHV DNA, WHV surface antigen (WHsAg), core antigen (WHcAg), and their antibodies (anti-WHs and anti-WHc). WHV DNA replication intermediates and viral RNA were detected by Southern blot hybridization and Northern blot, respectively. Viral proteins in the liver were visualized by immunohistochemistry for WHsAg and WHcAg. Early after transplantation membranous but no intracytoplasmic staining for WHsAg was detected in the liver graft, which was negative for WHcAg as well as WHV-DNA and RNA. Nearly all hepatocytes in the liver grafts of animals killed at 3 weeks and 10 weeks posttransplant showed strong membranous (WHsAg) and intracytoplasmic (WHsAg and WHcAg) staining, which was higher in frequency and intensity than in carriers before transplantation. The apparently reduced level of WHV replication intermediates and viral RNA in the reinfected liver grafts compared with the carrier animals was caused by the severe morphological changes leading to a replacement of hepatocytes by extended portal infiltrates. The woodchuck proved to be a suitable model to study WHV reinfection after liver transplantation, because the operative procedure was well tolerated. The first sign of viral presence in the graft was WHsAg detected exclusively in the sinusoids. Reinfection was proven by heavy intracytoplasmic staining for WHsAg and WHcAg in the majority of hepatocytes and detection of viral DNA and RNA in the graft.